The m olecular structure of C7H 7 SO ;Cl was determ ined by X-ray diffraction and refined to R = 0.060 and R,K = 0.053 from 1170 unique reflections. The unit cell is triclinic, P I , with Z = 2, a = 
Introduction
The study of cyclic compounds has received con siderable attention in recent years. In particular, a great am ount of information is available about the geometrical distortions of the benzene ring caused by substitution. These deform ations are generally more pronounced in the part of the ring nearest to the substituent (a bonds, a and ß angles in Fig. 1 ) [4] , Unlike bond length variations, which are rather dif ficult to m easure accurately, changes in the ring an gles can be m easured very well. In the case of two substituents, the effects on the internal angles would act independently and could be superimposed [5] . In order to extend the knowledge concerning this type of ring systems, the study of C7H 7S 0 2C1 was undertaken. The two main questions posed by this molecule were: (i) to find the orientation of the S 0 2C1 group with respect to the benzene ring, and (ii) to obtain a first estimation of the distorsive effect introduced in the ring by the S 0 2C1 group.
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Experimental
A crystal of irregular shape of approximate dim en sions 0 .3 x 0 .2 x 0 .1 mm was coated with Nujol and m ounted in a sealed Lindemann capillary. Data were collected on a H uber four-circle diffractom eter using graphite-m onochrom atized MoK" ( a = 0.7093 A) radiation. Lattice param eters were obtained from 2 & values (ranging from 7 to 36°) of 14 reflections. D ata were m easured by using the scan mode; scan width for each reflection was 1° with variable scan time (13-78 s). The range explored was 2 to 50° in 2 ft. Three standard reflections (1 0 1, 2 0 2 and 0 4 4), m onitored every 120 min, showed an overall o (relative instability) of 0.02.
1501 unique reflections from a total of 1946 gave a /?jnt = 2.4% . D ata were corrected for Lorentz and polarization effects but not for absorption; isotropic extinction coefficient was 2 .2 4 x l0 -7.
The structure was solved by direct methods [6] and refined by full-matrix least-squares method on F 's, with about 12 data per independent param eter and using anisotropic therm al param eters for non-hydro gen atoms. All hydrogen atoms were located from subsequent electron density synthesis, but not re fined. Stereochemical calculated positions for hydro gen atoms were almost coincident with experimental values. The final agreem ent factors, calculated from 1170 unique reflections with I > 3 a ( I ) , were: R -6.0% , Rw = 5.3%. Modified unit weights were used, W = (TH RES/F)2 for F^T H R E S ; W = 1.0 for F < T H R E S ; threshold = 29, and Dunitz-Seiler m od ified weighting scheme [7] (2) 0 (1 ) 0.6185(4) 0.2235(4) 0.5052 (5) 6.22 (6) 0 (2 ) 0.7248(6) 0.3794 (3) 0.2469 (6) 6.77 (7) (4) 0.0621(4) 0.0151 (5) 5.01(6) C(7) 0.7292 (7) -0.3907 (5 (4) C (7) 1.514(4) C (5) C (6) 1.389(4)
Num bers in parentheses are estim ated standard deviations in the least significant digits. 
Num bers in parentheses are estim ated standard devia tions in the least significant digits.
3.17(2) A. Benzene planes make an angle of 26.7(1)° with (1 0 0). Packing is shown in Fig. 3 ; it may be described as layers perpendicular to [1 0 0], com posed of equally oriented molecules, intercalated with layers formed by centrosymmetric molecules. In ter layer planes are occupied alternatively by chlorine and oxygen atoms as a consequence of the perpen dicularity between the ring and the Cl -S -C (l) planes found in 2,4,5-trichlorobenzenesulfonyl chloride [2] and similar to those observed in other benzene sulfonyl chlorides [1, 8, 9] . The S-Cl distance is that of a single bond and S-O and S -C distances display similar values to those found in sulfones [1, 8, 9] . 
Discussion
The orientation of the S 0 2C1 group is such that the C (l) -S-Cl plane defines an angle of 84.3(1)° with the benzene plane. This value was also found for other crystalline benzenesulfonyl chlorides [1, 2] where packing forces are mainly due to norm al van der Waals interactions. A value of 75.3° has been obtained for this angle in benzenesulfonyl chloride (C6H 5S 0 2C1) by refinem ent of gas electron diffrac tion data [8] . The asymmetry has been attributed to a possible interaction between hydrogen and oxygen atoms within the same molecule although asymmetry has been also found in C6H 5C H 2C1 and C6H sC H 2Br [10] , where electrostatic interactions are absent [8] . Care must be taken, however, when comparing data from gaseous and crystalline phases. Packing forces seem to play a dom inant role in determ ining the angle between C (l) -S -Cl and arom atic ring planes.
Asymmetry in the ring can be appreciated from Fig. 1 ; it may be probably attributed to an interaction between H(3) and 0 (2 ) from (0 1 0) translation re lated molecule (distance H(3) -0 (2 ) = 2.678(2) A). The other meta hydrogen (with respect to the S 0 2C1 group), H (5), does not interact appreciably with neighbouring electronegative atoms (distance H(5) -0 (1 ) = 3.488(3) Ä). The interaction at H(3) presumably produces the polarization of the C(3) -H(3) bond. The expected effect at C(3) is a decrease in the C (2 )-C(3) -C(4) angle and an in crease in C(2) -C(3) and C (3)-C(4) distances, as observed. Note that this effect nearly com pensates the distortions of the ring due to polarization of the ^■-electron system of the ring (with little net electron transfer) [11] produced by the methyl group (see dis cussion below).
Ring deform ation param eters corresponding to a num ber of substituents have been derived from structural data of polysubstituted benzene rings using linear regression techniques [5, 12] , but no data are available for the SO:Cl group.
Although distortions of the benzene ring as a con sequence of the chlorosulfonyl group could not be accurately determined (X-ray crystallographic data were not corrected neither by therm al motion nor by non-spherical distribution of the valence electrons), they were semi-quantitatively estim ated. Assuming that the substituent effects on the internal angles and bond distances of the ring in pflra-substituted ben zene derivatives are additive ( [3] and references therein), the contribution to internal angle and bond distance distortions due to the S 0 2C1 group were cal culated by substraction of the p-methyl group effects. Values of deformation param eters for S 0 2C1, ob tained in this way, are collected in Table IV . D istor tions of the ring produced by CH3 are due to the polarization of the jr-electron system of the ring with little net electron transfer [11] . A ngular and bond length deformation param eters for C H ? group were taken from ref. [12] . Structural data for other crystal line benzenesulfonyl chlorides have not been consid ered here due to poor quality of data [1, 2] ; that is, estim ated standard deviations are higher than 0.3° in the bond angles and 0.005 Ä in the bond distances.
As mentioned above, the difference between C (4 )-C (5 )-C (6 ) and C (2 )-C (3 )-C (4 ) angles are larger than experimental errors; we have chosen the value C(4) -C(5) -C(6) = 121.3° to calculate the dis tortions induced by the S 0 2C1 group. This assum p tion gives a positive A y deformation param eter for the chlorosulfonyl group, which is in agreem ent with the observed increase in a , and is also associated with a decrease of ß and a shortening of the a bonds [3, 5, 13] . In spite of the above-mentioned sources of error, these estimated values are in agreem ent with the a-electron-withdrawing character of the S 0 2C1 group, and can be mainly appreciated in the shorten ing of the a bonds (see Fig. 1 
